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DEVICE FOR PUMPING HIGH DELIVERY VOLUMES OF A LIQUID 



The invention relates to a device for pumping high 
delivery volumes of a liquid, with at least two pumps 
each forming a single structural unit, which are on the 
delivery side jointly hooked up to a pressure line, and 
coupled to a single drive. 

Such pumps are used when testing and cleaning pipelines. 
To test pipelines, they are checked for tightness by 
^stressing". In this case, a liquid, e.g., water, is 
pumped into the pipelines under a pressure exceeding that 
of the medium to be conveyed in the pipeline during 
operation. If the pipeline inspected in this way stays 
.tight under a higher test pressure, it is assumed that it 
will also remain so during operation at a pressure lower 
than the test pressure. 

The length of the section that can be checked during the 
process of stressing depends on the amount of liquid that 
can be introduced into the pipeline. The higher the 
quantity of liquid that can be pumped, into the pipeline 
at the desired pressure, the greater the length of the 
section that can be checked. The greater the length of 
the individual sections, the lower the number of 
stressing processes required for checking a given 
pipeline section, and the lower the costs associated with 
inspecting this pipeline section. 

Known from practice is a device in which several pumps 
that respectively form a structural unit are jointly 
hooked up to a pressure line on the delivery side. This 
enables a high overall delivery volume for the device in 
the sum of individual delivery volumes for the individual 
pumps . 
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In the known device, high-pressure pumps with as high an 
odd number of cylinders are used. This makes it possible 
to minimize the pulsation of conveyed liquid by adjusting 
the pump stroke of the individual cylinders to each other 
in such a way that the pulsations resulting from the 
individual pump strokes mutually reduce or cancel each 
other out. 

As a whole, the known device consists of three modules, a 
drive unit, a first pump unit and a second pump unit. The 
individual pumps of the known device are driven by the 
shared drive. A power divider coupled to the drive shafts 
of the pumps is connected to the drive. In this case, two 
pumps are arranged on a shared drive shaft in the first 
>pump unit, while only one pump is provided in the second 
pump unit. 

It has been shown in practice that this device is 
inconvenient due to the high number of modules and 
associated space requirement. Pipelines are respectively 
stressed on site at the individual segments of the 
pipelines. To this end, the device must be transported to 
the individual sections of the pipeline. In the known 
device, this is done by dismantling the device into its 
individual modules and transporting it module by module 
to the site. 

The object of the invention is to further develop the 
known device described in greater detail above in such a 
way as to provide an easily transported and space-saving 
device . 



This object is achieved in a device of the kind indicated 
at the outset by positioning at least one of the pumps in 
a plane spaced vertically apart from the plane in which 
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the respective other pump is located. The vertically 
spacing makes it possible to stack the individual pumps 
one atop the other, significantly economizing on space. 
In addition, the invention makes it possible to combine 
the individual aggregates of the device into modules. 
These can simply be transported to the respective site 
and there be set up in a space-saving manner. 



The driving power of the shared drive is preferably 
distributed to the drive shafts of the individual pumps 
by a power divider. In this case, it is best if each 
plane has allocated to it a power divider via which the 
pumps assigned to this plane are coupled with each other 
on the drive side, and the power dividers are 
x additionally coupled together, so that the pumps can be 
connected to the shared drive by one of the power 
dividers . 

In a special embodiment of the invention, the planes can 
run parallel to each other, and the power divider 
allocated to one plane can be coupled with the power 
divider of the other plane by a shaft running 
perpendicular to the respective plane. 

One preferred embodiment of the invention exhibits three 
pumps, of which two are situated in one plane, and the 
third is positioned in the plane situated at a vertical 
distance thereto. 

The device is especially easy to transport if their 
individual parts are accommodated in a casing, whose size 
corresponds to the dimensions of a standard container, 
e.g., an ISO 20' ' container. 
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A device of the kind described in the invention optimized 
to minimize pulsation as much as possible is 
characterized by the fact that the pumps are coupled with 
the drive in such a way that each of them executes a pump 
stroke relative to the respective other pumps shifted by 
a specific, fixed time interval. In this embodiment, the 
pump strokes of the individual pumps are harmonized in 
such a way as to largely avoid a pulsation in the 
pressure line. Devices according to the invention set up 
in this way require no more pulsation dampers, and are 
particularly suitable as devices for stressing pipelines 
due to the achieved lack of pulsation, and because they 
are easy to dismantle and transport given the structural 
distribution of the device according to the invention 
vover several vertical planes. This embodiment of the 
invention can here be realized in a simple manner by 
coupling the pumps with the drive by means of a 
crankshaft, wherein the stroke journals are uniformly 
distributed around the rotational axis of the crankshaft. 

The invention will be explained in greater detail below 
based on a drawing that shows only a single embodiment. 
The drawing shows : 

Fig. 1 a side view of the device according to the 
invention; 

Fig. 2 a sectional view according to the I-I line on Fig. 
1; 

Fig. 3 a sectional view according to the II-II line on 
Fig. 2, and 

Fig. 4 a sectional view according to the III-III line on 
Fig. 2. 
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Fig. 1 shows a side view of the device according to the 
invention that forms a single module 1 . The module is 
formed by a frame 2, whose dimensions correspond to those 
of a standard container. The drive unit 3 and pumps 4, 5, 
6 are situated in the frame 2. In this case, the pump 4 
is placed on a plane above the pumps 5, 6. 

Provided as the inlet for the liquid to be conveyed is an 
inflow nozzle 7 leading to a filter 8, to which a 
distribution cylinder 9 is connected. Suction lines 10, 
11, 12 lead from this distribution cylinder 9 to the 
pumps 4, 5, 6. 

Situated on the delivery side of the pumps 4, 5, 6 are 
pressure lines 13, 14, 15, which are routed together in a 
pressure control valve 16. An outflow nozzle 17 is 
provided on the pressure control valve 16. 

The pumps 4, 5, 6 are driven by the drive unit 3. The 
drive unit 3 can be an internal combustion engine, and 
has connected to it a power divider 18 in the plane of 
the pumps 5, 6. A drive shaft 21 that is provided with 
couplings 19, 20 and accommodates pumps 5, 6 leads away 
from the power divider. A second power divider 22 is 
connected via a perpendicular shaft to the power divider 
18, which lies in the same horizontal plane as the pump 
4. A coupling 24 connects the pump 4 to this power 
divider 22 via a drive shaft 23. 

The shown device according to the invention is operated 
as follows: 

The drive 3 outputs its drive power to the power divider 
18, from which the line is relayed to the drive shaft 21 
and the second power divider 22. The drive shaft 21 
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drives the pumps 5, 6, while the pump 4 is driven by the 
drive shaft 23 extending from the power divider 22. 

The pumps 4, 5 , 6 driven in this way draw liquid from the 
distribution cylinder 9 through their suction lines 10, 
11, 12. This distribution cylinder 9 is fed by liquid 
that passes through the inflow nozzle 7 and the filters 8 
connected thereto. The liquid is pumped into the pressure 
lines 13, 14, 15 by the pumps 4, 5, 6. These empty out in 
the pressure control valve 16, which controls the 
pressure of the liquid discharged from the device. Lines 
(not shown) that route the conveyed liquid into the 
pipelines to be inspected are connected to the outflow 
nozzles 17 . 

The described device provides a compact device for 
pumping high delivery volumes of a liquid, which can be 
readily transported due to its slight dimensions. 



